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(57) Abstract: A silicon casting device for producing multicrystal silicon ingots by heating a silicon melt (8) held in a mold (4) 
from above by a heater (3) and cooling it from below while changing the heat exchange area of a heat exchange region (HE), defined 
between a pedestal (5) having the mold (4) placed thereon and a bottom cooling member (6), in such a manner as to keep pace with 
the rise of the solid-liquid interface of the silicon melt (8), thereby causing unidirectional solidification upward along the mold (4); 
and a multicrystal silicon producing method using such device. According to this production method, the temperature gradient given 
to the silicon melt (8) can be maintained at constant by adjusting the heat exchange area, so that multicrystal silicon ingots having 
good characteristics can be produced with good reproducibility. 
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25 ^fM»MUtb^L©l/6J^±^fe^©^?*b^o ^fes ^5^JP1"^T N 
SIM 4 hja®^PW6 hcDmxcommmWlf ^^^©^RSJh-r^fe^^^jP^Dtt, 
±IB©$EHl*I^ ; fes MUgbll£L©2/3OT^&3©^?£U\> 

30 Ttii^gxe>nT^g-^^©d^ ft/j^*^^-r^©^ii-^i:^t-^>o & 



WO 2005/092791 PCT/JP2005/006549 

19 

jm^cx^n^^t^it, mums a.cD^-mmvtz.-mu m?$>%hg^ $m4<D 
5 mm 4 c (D^mfflKh-^m- %° 

$f^u<s ^©^©j¥^D{±, mmmommiz&^xim.ir%z£i)S-zg%^ ^5© 

10 £o 

3 ^©P^©fI»5$B5^£§£ffi£^£ bTs ^d§£BJ! bfe cfc 5 fcs 'J>& < ^ & 
/X;V9fr^ ^4©«^#-r§^ , ;r3>i^t8tc: s ArWWX^ 

^ >M8©$k;x> 9 (Dftmhcommmk b^ ^s^©^«fj*w 

lRLh-rSfc#>£ N ^Jilt «M4ht-^3h©F e ^^§f§tBbfeDt?§?> c fca^^ 
§0^IU^o Sfes — ^tRj<MEI©x|I{c:^v^ /X^9©m ^U^>1^8 
©r«©»*^^fflo T^rS-IM^ £Bftm£-t?:3 J; -5 ^IBSf £© A^S bi > Q ^RS 
25 f^tfXhbTi;^ WLiiHes Ne N Arf©»W^i\ ^^©b-^l"^ 

±13© j; a £ a r mm u ^ 

30 tSI4^©f^^Wc ^mmtm^r^^ «s tffi bi v> y 3 >M8A%®(c 
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20 

m&ztiz fc#>s ss v ^ >$m. 8 s i o #x©, mmcommm^^m 

T-> U n >I^8 ©^#afc>ft£©-Cs jm©#Hfi#fr £> COrtf***^ U n >B&t8 
>hn-7 v x #*afeft£ J; t) » < WSfre & & «fc -5 £ bT % <fc v v, 

15 <&t>'&Xffi$£-&2>Z.krC.s mm4(DWm4d(DMmmf£, ^5©fUJ®5b©iffW 
4 ©fiij® 4d^S5 ©HI® 5 b £ im— ¥® *l£ h^t s PoM if 

'£J&5©OT5bCD£®&HV\ W«|gptt2©||PgP2a*«<i:^ HM4© 

4 d & s wtsaj^tfdti^^So ^©fcfe, laottJirc t— * 3 3 & 

25 C^t^o 

£fzs IH4B£#MbT^ Jl®fcSm*6&*fcJ^*^±#£*3i: N jSM^PW 
6h±t^±#Ufel]lbMM-7^ t#M4©fiiJ®4d©^®£aoTs t-#3©»£> 

i»bfcm^&&o ^fes m^bw&v^ mmmmt6^ ±83!H4am4b 
30 sfetu ^nj;t)±gptism^nfet^^&5o 
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WtfifflB* E £M bTJffl^gflM 6 ti£f& (0 4 B S^EPT^^) ©J£§l« 

10 05Ai£ N ^O^^^Il^ mfa<D&imD{&(D&\%7jkir$mi'ffims EI 5 
B fck ±I3$J©^> U =J >§IB^S 1 ©Js®}££P«r 6 Wl^«l^tfii 

m-<?& § o z. ©$i©^> v >§Kgge i ^ 5 hjss^w 6 cDff^d^ 

-So 

■T^fe^ ja®}i&pgm6&. ^©^MI»^®6ai:$n^ — «C©»I*I©^ 
15 6 e £©» 6 e ©T® 6 f t^T^mm^tiTc, #Pfffl^— # 1 2 ^©^l^ffl© 

%S5d&mir%tm^ 3©ffi«DS135d©, ^® 6 aM^a»T3«Ja5 e£ 

20 ^-b"^ E15B^-rj;d^ TO 6 e£j^DSP5 dC^Abts ^fft@6a£l*]{a!] 

6 5 m L/ts ±l3l*tfU® 5 e ©®^f&]^|l^Kj^-&^) CI i:T\ ±I3M®^^ 

ffM^n^3^ ! pl^HE©m^®^^b^^^J;a^^nTV^o 
^PgPM6©^«6 e©±®6 g&.&jiS5 b(Dmx®^tem$m%ffi±ir2>tM^ 
25 ^©^:®^ RjI&Kt&fttf- 7 (dcfco t St)tlT V ^ 0 

5d, ^J:^«g|3M2©ISPg|32a^^^g[^m-r^ ^15©«®5e^ Ja 
®^«T6©gi®6 ah^<»bfet\ ia^flfe1HE©ift^®«/b^D©^ 
fJ^^-So CKOJffllTCfck »gm2©|gP^2a^ Jg®^Pgl3#6^±tCTPfbfeqr 
30 7 £ J; o TSft^ fc#x 00*. ^>U=i>iM*4^i!llbT^Un>I^8^ 
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m 5 B b*T> JSS^SPgPM 6 £M&±££-e±#£« ^11 5 ©!*]fl!j@ 5 e 
fcs JaS^SPSm 6 ®» 6a^ m©M©^«-etg^£ l£V T 

SPgPW 6 £ s ±s3HI 5 A hHI 5 B ©^©^©&S£^»j£-£tU;£, ^3^fI^H e am 

^cDfefe, m©f#i©-> u =i >#§$i^s 1 £ <tft«x 5 A<D#mfr e> — h u 
HE^ii bTjsM^pgp^ 6 (3^^ ti^ift (m 5 b *iz &&mvm-) <D$mm&, 

B^ ±ib#]©^ u =i i ©ww 6 £*a^»£i±fc^£^ir«® 

20 ECtr^^o C00iJ®^92>^fias JsM£PW6©ff$tt^ ^@^«7^^§^r 

ot^^tlTO^o f LT N 06B^1-J;a{^ «6a^ ^5©. M®T 
25 M# 6 h£ N 5 ^^TbT N ±83T® 5 c ©®7j fa«g^*j£-t±£ d ^ ±I3M® 

m^m^tim^mmn e ©fitest®^^;*^ £ -5 izm^nx^o 
30 mu2t<Dmu^ mu6htmmiy^m^u mueh^mt^zt^x^^m 
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^Mi^H E ©#fe£?t®» s H£ D (D^M tteZoZ (DtyPMX fck fff&kt 2 ©IS PgP 2 a^ N 
TS5ct JsMtffiM** 6 ©SIM 6aW, EI©$I©^S-el&££ ti^S&jSv mm. 

mmmusm 6 ±sem 6Atm6B (Dmcoamoiimi^m^m^ msmmm 

mmwm<D±m iz^^xmu 6 h izwm 2 d ©utmx lt. ite^^ti e © 
15 m^mm^^izm^^^ z hm4 (vrnm 4 c ^ 5 &mm vx, ms. 
wmm e &si \^xmm§mm 6 a&^n^m m 6 b a^EP-^^i-) omm. 

mmm?&, mmwmt^^mmizm^^xcDm, %&&iz%mvx, m§&&3&&^> 
£ fes momxte, &m 5 ©iu® 5 b ^wj® 5 e j: d ^xsrv ^® 5 c %mmm t lx 

£3o ^5©fI!l®5b^«J®5e^MIA®^«^^i:b^T N mfeMS® 

:£{*©^M££ 5> bT. USE 4 ©JS@ 4 c U ^tllZ&^X, 

25 5^ >J :3 >M 8 ©— ^|o]MllItt^fpI±^-a-^ CI ££$1? ^ £o 

$»>ij3>iJiltl0 s HJE©JF^©ffe©^J^^-t«if®l2Is EI7 

Btt. ±13^©^ v 3 >t#^g 1 ©mwc 1 &&zmmftwmtc 2 
mm%0m its c ©$j© v -? >^a^g 1 & N m& 4 a ^ .1 ©j©k 4 a ©j^it^ 

30 e>±^izit»±^fc«M4 b ^^rfi^rtgl3t^Ur2>I^8^M^t-^/fe^©^M4 
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HM4©. m&4 a©T®t?$>sjs®4 c §wr^fc<&©js®^pgwc it, mi 

4©, flj«4 b©MSi®Tfe£fIJ®4 d^Sp-r^fcfefflfiiJS^ipWC 2 h£^fr}££P 
5 ^tit>(Dmi~tt®M bT^Rlf ^ ^©«£, 0. 65~40kPa IzMS. bfc A 

&m?LT^Z>o 5»lal*J©, fc-*3©±#£fck ^fc-#3fr£©»m MB£ 
#P;L&^ ^ 4 l*J©^> >j n >jStft 8 £<&©»«* 2 mS®L$ 

20 g|3M5 lte, ^rgf4^X»Hm*-es 1 6 0 0 o CfMjg©ftKH-^f#^ll^©#*4^J;o 



25 Jsi^^lWClit «4©js®4c^^^ti^gM^ ^©^gPiiJl^i: 
(^f!jbfc^i!JSM6 1 a s 6 2 a^fSs Mfc©#*fcfr6 1, 6 2 £ffifx.Tl^o 
metx©^»^6 1, 6 2©TiClt T^®^tiT^la©WM^3i-r^ 
^6 1 b, 6 2 b^m^tLT*5Ds ^g»6 1 b, 6 2 b(3(± s }ft»^6 1, 6 

30 6 1, 6 2 » s §|M 4 ©is® 4 c fc^^tl^fS^Sl^^ is® 4 c ©^ 
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6 1a, 6 2 a£, HM4©«4 c^^UBB^c^?)^^- b bT, EKxbT^ 
£-f, tp£g£(Dtfm%ffi-G l£±#£i*T, ^<D##Jg$l®6 la^JS®4ciC 
E17B^-rJ;a^ Jl»©^Pgfrfr6 2£±#£«, ^©#SJ 

£fcs it^©^»^6 2^ s tfr£PSfc& 6 1 (Drnfflizsmftzmw?- s^m^^o 
15 fu®^gi5WC2(^ (mm 4 dizm^ n^mm^, mw$m4(Dm£jj\vi 

\Z 3of;i^l!jbfe3i!l^fft®6 3 a, 6 4 a. 6 5 a^l^ ^©^SPSP^6 3, 6 
4, 6 5§fx.tt^o ^eft©tfKM^6 3, 6 4, 6 5®, ^f!j§ift@6 3 a, 6 

4 a, 6 5 eihRMmzit^k^m^mmznxmi&i ^om^mt^m^Q 3 b, 

6 4 b, 6 5 b^f^fiT&D, ^mm^Q 3 b, 6 4 b, 6 5 biz{±, ^SPg|5^6 3, 
20 6 4, 6 5£«Jkl, 7jcTOfa^i/j£^3fc&©, [Il^b&V vjc^lfrffl^— ZiMiWt 

^}ft£Pg|$#6 3, 6 4, 6 5&, mm4(Dim4dimj&$n%M^m*:, TXfr 
5>±^)II(Ctfc^;^^^fe^,7k¥^«JM :: e— ^£{®SM^£*T,£i!jgffl©6 3 a, 
6 4 a, 6 5a£, ^4©#J@4 d fcttbT^^fcWH^ W^^fe^ 

25 mt(Dmx, ±iBfij®4di:iS^-r^, mmzm^v^^^yk^mzmmzm (zk 

fft:fot>, IU7A^1-J;a(-, ±T©^»^6 3, 6 4, 6 5£, ^*la©iffi 
^|rI^3M$^T, frm^MMQ 3 a, 6 4 a, 6 5a§, HM4©fU@4 dfr£>Sffli3£ 
^fc^Cfifr £> 7s $ — h bT, mm bT V ^ V £ -f, — STO^PSP^ 6 3 4 © 
30 ^|p]t7j<¥^»^-&T, 6 3 a£{IJ@4d£^$-fe?:, EI7Bd 
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4a«4dtii^ N g^fo m^l/£^&^ ~#±©Mg|3#6 5 £^4 
5 <5o 

3-6 ^ii«$*T4of-9, ^4CDiHHtiBg^Ci:^T^^o £fcs 

mm 4 ^R0«©fM« 4 b &m%. zm$izi& 6 3 - 6 5 z ormizmts 

10 J;a^. Wt*^ ^M4©|gIHtciag1-^Cii/b s T-§?,o 

h %wm.-tz> fcmat, m mm 4 mz ^ v =i >mm%ytx/v um^i a lt. 

ip^6 1~6 5©^f!jg!&®6 1 a~6 5 a£. it^4©Js@4 c&J;mil®4 d£>£> 

Ts ^'j3«8§«t|)o Ctita^ t-^3^e.©»1^/b s nx^ti2)^i: 
20 £P£l ^ ^ t> MB^HS^ ^> V >M#4^r^^^^> CI &X § 3 o 

jm®^I3gl5ferC l<Dm\l&>fr6 l£±#£-tfT^ ^©^#J^®6 1 a£ s ^ 
4 ©Js® 4 c (D$*£gMzmm$-&2> 4 l*KZ» U >Sfett 8 Iz, 3 {3 <fc oT 

*D^tiTM§±^i:©^T^iU@2^ bT-#[qJ^*^£*lT N ^> U n >©ENI 
(«tt) 8a^->U=3>^8h©^T-$)?»ill»®M^^±#^»-r^)o ^ 

25 LXsmwmmti % ±mvx,mm4(Dim4 cfr^mmfimnzi^mtfLmm^x, 
$mm4c®mmmzm&£ j &, ^^z s immm*c2©^pgB#6 3~6 5£. tu 

IB©J;a{-T^^Jli^7R¥#»J^^T, ^ft^ft©3#!]^M6 3 a~6 5 a£, HM4 
30 0«4dC, T^SM^^^^Tff<o 
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S^#®^±#-r^>iu^ ^tLJ;D±Wc:teff-r^^»^6 3~6 5 

W5o ^©fc#>, ^f!JSia®6 3a~6 5aft ^cD^§©EI^#®^+^±^ m 
f*«Jt3(± 5 0mniJiLb,±#bfeB^-r\fIJj®4 dt^g^-g-^, ^-r^>©W^ bV\, 
15 IH^bT^&V^ &5rm§mffiQ l a~6 5 a.fiK Mm4comm4 c*5J;mi!l 

®4 dfr£»1bW3£:^;:, 3 tL^JS® 4 c*5J;miJ@4 di3M^T-t3nri^©|fr 

^©^u-^^^tTOjbT^^>u±iw>=fy hm&mm5&ttxh&, 

20 in 8 Ate, %mw<Di/v=i>mmmi(D, mmm^Moimm^tmmmm, ms 
b tts ±sa$k7» u ^ >mmm 1 ©m®^P»r c 1 & cfcmms^spgm c 2 

25 ^ffiO^MF^CTJSt^^W^^f U ±SaH5@ 4 c £fig?£i!Sg&£;h,£g*ft® 6 6 
gp#6 6£, lll4'{z:^©^EP^W±T^|p]^#^^^fe^©#P$ffl ; e-^ (mio 

^©^•l 2) M^^fLTl^o -^bT, ^PgK>6 6fck #P&g^E— * 1 2&Ig»£ 
30 d ^©^M 6 6 a § s 08 AC^f J; -5 \Zs Wm4 ©J§@ 4 c <oim$-& 



WO 2005/092791 PCT/JP2005/006549 

28 

%M~m few t i8B te?]kir£ o iz, mm 4 omm 4 c \zm^s^tcMi±mtm<D 2 o 
sfex tw^aigwc 2 nM4©tu®4 d\z.wm3m&2>%mm6 1 &^m^ 

mWzmBO&Rl-eTFir ct a ^ §fft® 6 7a »M 4 d b&/b* 
5 £n flM 4 C2t bT, mm 4 d ®®#ft£*12$j£g&£ tfi£Pg]3^ 6 7 £fitx.TV > 3o ^ 
£PSI^6 7cDTilJ^{^ T^®^tiT»l a©»JK:3iir£^«6 7 b*«rc£ 

comm^—v (mi 041©^ 1 2) A^i^nt^So 

10 D<tft£tiw3o ^fes ^4®fijj®4d^s 1 (MM\±m-^mzwm£ 

ti&hm^ m®mh, iW2h0Pidit #«^6 7, &&zjmmmm)n7 his. 

^Pg|5^6 7^ ^Pfffl^E— * 1 2 m8A^-rJ;a^ Plf|2 
e^T^T^^I^ffi^ti^ SII6 7 a«®4 d h^b%^«TP${£S^ 
15 0 8 B Izmir X 3 \Z, mm 2 e izWM^tiX, g£M 6 7 a^ft&j2a ^M^MoT^BlJ® 
4 d ygM-r£«±#fiLg^ EI^ btl^l 2 •o©{£S©Feg©ffim©±#fi» 
^©F^T»#l^$tV ^txt^ots ^M6 7ai:#J®4d^©^®a^M^Pf-e±i^ 

*&8«fr6 7fck «M4©fIlJ@4d^SH^^7T^-7TM•r^©W^bV^o 
20 mm 4 #\ 4 o©«t*t©il!W& 4 b &m ^t^tll 6 7 & s ±s3fIJ« 4b© 

fUJ® 4 d ld-£fc>-fr;fex SV ^ \Z^$i VTcs & % ^ ^3M* IZ^iL bfe 4 ®©MW3ffM1~tlf3: 
<fcl\> ^fcs ^4^P3^©«M4b^#^§^c:^ tf£W#6 7^ ^©«4 

25 Y&mMir&fz&lZl^ £1\ ^4l*I^^';=3>M*4^r^U »1 a£^|SflbT^ 

m EI 8 Ai^-T J: 5 ^ J&MtfMWC 1 ©tf&P^ 6 6 ^iTM^t'T^ 
$-&Ts ^©fiffl6 6a^ HM4©J&®4 c*e.iTI^5i:^ Wffitf&imtC 

2 ®^pgp^ 6 7 %mm 2 e ^^t^m bTSTPms^-eTPf ^x, mm 6 

30 7 a«S4 d y»b&V^J£: bT^ t— * 3 £jI«-T£o «-T£hs ^*PgP^6 
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5 mz, mmmmtc i oi» 6 6 m 8 b t^-r«±#&a^tr±#$-^-r, 

U 3 >CDEU1 (iW) 8 a U n «8 il(Di^^fe^®?g#®^^(;±# 

io zom, &m.4<Dmm 4 d h^sn^ 6 1 miz^^nxwrn 2 e (Dma^m, ^ 

mmm&±m-isx, m^4(Dmm4ct^(Dmmmn^^msmmmLx, u 
15 m%m $ >b$ <te&itm&&%(DT*s mz, —^mmmcommz^mmwm^mz^ 

*s mm&<, xg&mf^xh&mizmm-&ztfimmt-&%o 

WBffifr 6 7 6 7 a©±«^mtt #® <fc D ±£ffiT ituSBi: 

tit^^cDmmmm-r^ motmBmiz ^x, ^^>>;rzw>rfy h^mti 
(^b<ii5 0mm) TtfestiWbw^s mmm®±mz-&t> 

J±Xt£Wz±.^-m2:Z>&o iZ-t&CDMZS. U\> 
30 ®9A&, *^(D^'Jn>^Sgl(D, «©B?J©»^!J^«IIt®I1!> 1219 
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30 

c©$j©^> u i3 >$i^s i ^ffi^^p±m^h ttoy x;v 9 ^fi^^^^g 

3 ^©ggW-^t»$^^^t^JtrI5^t^TV^§o 
9fr£>, ^4©«3M^§^U=J>ife?t8Hs Ar#©^gtt#X£, ->'Jn>IB 

io wl 8 ©ta^y x;i/ 9 (D3o$h(D$m.tismt> bfc t> s ^m^-ft* ©«im b£ d 

§8tbfe^i^> , ;^>-i'>3^ h^^^^Dmi-^-^ ^© 

15 ^l4^fo]±^^fe^s 0!l£fc£x ^4tt- ^3h©P B ^e>5I§mb^Dt:^^J;d 
^|g/$T3©;«£U>o ^fes — ^«@©xfI^^T^ yX;i/9©5fe5S^ ^>U3 

>ifc^ 8 ©^©©mfeff^^ffioT^tstt^x siem^-^s «t o tiatr s©#s?g b 

20 J; D tr£:fc IH9 Afc^T J: 5 (3, 6 7 ^ftTP^uK^^TPf 

£ttm^&^Ts ^l£^£Pg|3^6 7©gfM6 7 a«M4©T73tSffib%^J;d 

izm.o®%%-t2>o ^fe, ^spgp^6 7±©qr«jif^>T-7^ ^©#^fp]©Tii^\ & 
7 %mTmm&^Tmg&fdvm\z&^Ts «4©fii@4d&MoTs ia^w^© 

25 ^±t-?)fiJ^§-r^o ^(Dtzlsb, mH4lz^ b-^3©ift^J;D»J;<fSilbT. 31 

mioit, m9As 09B®s/'j3>«i(i N ?»^as^mi:W^i:^m^ 
^^^^©^^©^©f'J^^t-wfsiii^afeao zti^conm^iomiMt, Mzmm 

30 bfei:^f9^fe^)©-t\ WTtiis ffim&te~o^TCD?mmi-%o 
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W&WL 1 1 e>n^o Hit 3 1 0 ©fcifcfrfr u n >n$£ 

10 JBTFCx ±13© v- U =3 1 ^ffl^Ts ^3gS-> U n W >=f y h £§£tlT £^ 

m^s in 9 A-m i o u^^^^-r^o , 

saw^s nit m 9 Afc^vr «fc a ^> js@^*p»r c 1 ©^m^ 6 6 
mmmpmtc 2 (DV&mfr 6 7 ^mrmm^x-fm^^ - t— * 3 tmm 4 

20 t§M 4 rSS 1 4 2 0 °C~ 1 5 5 0 "CmmztimmtZ Z tX\ V n >JM*4£^?Ki£ 

25 £> N is u n 8 ©ms^se*^— # u l w e>s m^m^-v 1 2 §w 
mmi&smic 1 © 6 6 & N 09b ^-r«±»fi«*-c±s$"&« - 

30 ^LT. W^lKis t-^3h^P^PC^tJ:oT->y^>Si^8m^tl 
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6 7 1 2 £: bT, #^»^R^^-T >M-#»©^E-^ 

mm* m 2 i o <dmxi±, um^& nt lt> yu v^y^ > h n— ^ & 

$l^bfob^ ?fii:ftits M©^— v^-;v=i>b 0 a.-^^ij^]ffl©^>^— 7x- ^ 

20 ^i^fc-frfe^©^ mm^mi i tisxm^zzt&xgZo 

25 4 ©Ji5@ 4 c 5 ©«B@ 5 a J; D /Jn£ < s J^I^©¥®^^ fSM 4 © 

30 mmj¥©%©^^bfco 
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t— # 3 bt(± s £M1 3 6 0 mm, 2 2 0 mm© h*— ^ U >^©|^& t — ^ 

mm 

S£3 3 0mmxf3 3 0mmxl^3 2 0mm, Jg®4 c©^Jtfe»3 3 4mmxi3 3 

10 

^S5J:Uii:s if@5a©^*4 0 0mmxi4 0 0mmt\ fro s ^©Jp^ 
Dft^ ^i5©iSI5ah ^©±t«fi^ti.?>^y4©js®4ch©fgl4fl±^ag>^ 
^4©IS4c©^bIlft$L (=3 3 4mm) t^fbTs ^l^fit^T^^fi 
^ltt^©*)©^ffl^fco £gS5fck m#RfiZ^ h »eW4 9W/ (m- K)^ 

15 ££oT^bfc&©£M^/fe^ ^5©i^S#*©^J!l£M£fc^ Tf3©-te^y 

t»->-7Vl/No. 1~5, 1 0~ 1 4 : b Ctfii? 4 9W/ (m • K)) 

17">^>No. 6 : 9 2%i£fbT;i/^-<7A CA1 2 0 3 , iftf5#^l 3W/(m- K)D 
20 -y->-7>No. 7 : Mfb^* CS i 3 N 4 , 5W/ (m • K)) 

i7->-7>No. 8 :t77^f7 CiMs#^4 5W/ (m • K)} 
it>7Vl/No. 9 :MbT;i/^-i7A CAIN, ffMK#^8 4W/ (m-K)D 
(WW) 

mwmc(Dmmmmt6 h urn, ^>u^m^-oxmmr^ tm^, «i- s 

5 b©®^t|g^gjqTfgi:^tife*©*M^fco 

30 (mmm) 
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Ma?^© 1 1 k. LTtt^n 7^7 ^)V3. > h n— ^ fiM 4 ©^£^|pU© 3 @fJt 
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